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for bringing the interior to a certain temperature, and a first
sensor for determiming the temperature 1n interior. A second
sensor 1s present for determining the temperature of the baby
food 1n the container. As a result, baby food can be brought
to a certain temperature in a manner that 1s gentle, yet
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DEVICE FOR BRINGING BABY FOOD TO A
CERTAIN TEMPERATURE

CROSS-REFERENCE TO RELATED
APPLICATION

This present application i1s the US national phase of
International Patent Application No. PCT/EP2017/082225,

filed Dec. 11, 2017, which claims priority to European
Application No. 16204285.7, filed Dec. 15, 2016. The

priority application, EP 16204285."/, 1s hereby incorporated
by reference 1n 1ts entirety.

TECHNICAL FIELD

The present invention relates to a device and a method for
bringing baby food to a certain temperature.

PRIOR ART

When administering baby food, 1t 1s important that the
food be within a relatively narrow temperature range so that
it 1s well tolerated by the baby. This relates, 1n particular, to
fluids such as expressed breast milk, milk composed of other
milk products, or tea.

Various bottle warmers are known from the prior art,
which make 1t possible to heat baby food, in particular
liquids, to a predetermined temperature.

U.S. Pat. No. 2,756,031 A discloses a bottle warmer
having a vessel for the baby bottle. The vessel 1s filled with
water which 1s heated by means of a heating coil which 1s
disposed 1n the vessel and surrounds the 1nserted bottle. US
2008/0199164 A1 describes a somewhat more modern bottle
warmer having a fluid-filled vessel for accommodating the
bottle. A sensor 1n the wall of the vessel measures the
temperature of the heating fluid.

US 2009/0208193 Al describes a bottle warmer which
heats the bottle with air flowing around 1it.

WO 2016/133421 Al describes a bottle warmer having a
chamber, 1n which the baby bottle 1s rotated while lying on
its side and 1s heated by means of microwaves. An infrared
sensor disposed at an outlet of the chamber detects the
inirared radiation sporadically emitted from the baby bottle,

in order to thereby determine and control the temperature of

the baby food.

DE 40 14 569 Al discloses a baby bottle attachment for
measuring temperature, wherein an LCD display displays
the measured temperature.

WO 2016/160019 A1l discloses a baby bottle having a
heating element integrated in the base of the bottle. WO
2004/054414 A1l also describes a baby bottle having a

heating element which, however, 1s located at the mouth of

the bottle, and so the outflowing milk 1s heated.

US 2014/00732352 Al proposes transmitting temperature
values from a baby bottle to a smartphone.

Expressed breast milk 1s usually stored in the refrigerator
or frozen up until the point of use. Heating to the desired
temperature takes a correspondingly long period of time. In
a rush, the milk 1s often overheated, which can adversely
aflect the quality of the milk.

DESCRIPTION OF THE INVENTION

It 1s therefore an object of the invention to make it
possible to bring the temperature of baby food to a pre-
defined temperature 1n a manner which 1s as etlicient as
possible yet 1s also gentle.
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The device according to the mvention for bringing baby
food to a certain temperature comprises a vessel having an
interior for accommodating a holder for the baby food, a unit
for obtaining a temperature for bringing the interior to a
certain temperature, and a {irst sensor for determining the
temperature in the interior. Furthermore, a sensor unit,
which comprises a second sensor for determining the tem-
perature of the baby food 1n the container, 1s present.

The interior 1s preferably heated or cooled by means of a
fluid for raising or lowering a temperature, which 1s located
in or introduced 1nto the interior. Water and air that has been
brought to a certain temperature, for example, are suitable as
a fluid for raising or lowering a temperature, wherein water
1s preferred.

The baby food can be solid or lhiquid. In preferred
examples, the baby food 1s expressed breast milk or another
type of baby milk. It can also be tea or water, for example.
The food can be frozen or cooled, for example, or can be at
room temperature. The food 1s usually heated. Depending on
the embodiment of the device, the food can be alternatively
or additionally cooled, however, 1n order to reach the desired
predefined temperature of the baby food.

In simple embodiments, once the temperature of the baby
food has been reached, 1.e., after a corresponding display by
the second sensor, the device can be manually or automati-
cally switched ofl, wherein the container having the baby
food 1s preferably removed from the vessel or the fluid for
raising or lowering a temperature 1s removed from the
interior.

In further embodiments, an electronic unit 1s present,
which controls the unit for obtaining a temperature. In one
simple embodiment, only the measured values from the first
sensor are used for this purpose. The first sensor determines
the temperature 1n the interior, preferably determiming the
temperature of the fluid for raising or lowering a tempera-
ture. In more highly preferred embodiments, the measured
value from the second sensor i1s used for switching off the
unit for obtaining a temperature as soon as the temperature
of the baby food has reached a predefined value.

In preferred embodiments, the measured values from the
first and the second sensors are used for controlling the unit
for obtaiming a temperature. The term “control” 1s intended
to be broadly interpreted and, depending on the embodi-
ment, also includes the term “regulation”. The use of the
measured values from both sensors preferably takes place in
real time and preferably simultanecously. Preferably, a
weighted mean value of a measured value from the first
sensor and a measured value from the second sensor 1s used.
Due to the use of the measured values from both sensors for
controlling the unit for obtaining a temperature, the tem-
perature of the baby food can be brought to a certain
temperature 1 a highly eflicient and gentle manner, in
particular warmed or held within a certain temperature range
for a relatively long time.

Preferably, the first sensor 1s fixed 1n position in the
interior. The first sensor can extend into the interior. Pret-
erably, the first sensor 1s protected 1n a separate area or 1s
situated 1n the wall of the housing.

The sensor unit comprising the second sensor can also be
disposed on the vessel and can be insertable into the con-
tainer, €.g., via a swivel arm. Preferably, however, the sensor
unit having the second sensor 1s a separate part. The second
sensor 1s preferably a mobile sensor which 1s designed for
placement 1n the container.

The sensor unit preferably has at least one display for
displaying an attainment of a predefined temperature. The
display 1s an acoustic display, for example. For example, a
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sound can be generated as soon as the predefined tempera-
ture of the baby food has been reached. The display 1s, for
example, alternatively or additionally, an optical display. In
one embodiment, a display 1s present, which displays the
measured temperature of the baby food. In another embodi-
ment, at least one light 1s present, which provides a visible
indication that the predefined temperature has been reached
Or not.

In preferred embodiments, the sensor unit comprises the
second sensor as well as a sensor head and a sensor rod
disposed thereon, wherein the sensor rod 1s provided with
the second sensor for determining the temperature of the
baby food. Such a design of the sensor unit allows for a
simple msertion into the container of baby food, 1n particular
into a bottle.

Furthermore, the sensor unit can rest with the sensor head
on a container neck or an adapter part.

In preferred embodiments, the device comprises an
adapter part having a through-hole, by means of which the
sensor unit can be fastened in a position 1n which it 1s at least
partially inserted into the container. The device can also
comprise a set ol different adapters so that the sensor unit
can be fastened in differently shaped containers. The adapter
part can be connected to the vessel. Preferably, however, 1t
forms a part which 1s separate from the vessel, as 1s also the
case with the sensor unit.

The adapter part 1s preferably designed to be fastened on
the container. Preferably, the adapter part comprises a tlange
having an internal thread, in order to be screwed onto an
external thread of a container neck.

In preferred embodiments, the adapter part has two fas-
tening positions for fastening the sensor unit 1n the container,
wherein the sensor unit extends into the container to difler-
ent extents depending on the two fastening positions. This
can be achieved in diflerent ways. Preferably, the adapter
part comprises at least two elements, wherein a first element
1s a spacer which spaces the sensor head from the fastening
point ol the adapter part to a greater or lesser extent
depending on the arrangement relative to a second element
of the adapter part. As a result, a sensor element carrying out
the measurement can be lowered either deep mto or less
deep into the interior of the container.

Preferably, the sensor unit 1s held so as to be displaceable
in a longitudinal direction within the adapter part. In one first
embodiment, this displaceability takes place exclusively as
a result of manual pressure. In yet another embodiment, the
sensor head or another upper region of the sensor umt 1s
designed to be so heavy, however, that the sensor unit
automatically slides, along the adapter part, downward into
the container until either 1ts lower end rests on a surface or
until the sensor head or the upper region rests on the adapter
part. This 1s advantageous, 1n particular, when the tempera-
ture of frozen contents in the container is supposed to be
measured. On the one hand, the second sensor can rest on the
frozen surface at the beginning of the measurement and
thereby determine the temperature on the surface. On the
other hand, as soon as the baby food melts, the second sensor
slides downward along with the still-unthawed surface of the
baby food until the second sensor can then plunge into the
thawed baby food. It 1s furthermore advantageous that the
second sensor presses the still-unthawed baby food down-
ward 1nto the already-heated fluid, which promotes rapid
thawing.

In one preferred embodiment, the premature contact by
the second sensor 1s detected. The frozen state 1s detected
and the device automatically uses a gentle but eflicient
thawing program. Alternatively, the frozen state can also be
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casily detected by way of the measured temperature and can
be further used 1n the device.

The sensor unit can have a separate energy source. The
sensor unit can be connected via a cable to an energy source,
¢.g., an external battery. The battery 1s preferably situated 1n
a housing or a base of the vessel. Preferably, the sensor unit
comprises an integrated energy store, €.g., a battery.

In yet another embodiment, an energy source for a sensor
unit 1s present 1n the vessel, wherein the energy 1s wirelessly
transmitted via inductance into the sensor unit. This arrange-
ment has the advantage that no batteries are required. In
addition, this type of energy transmission prevents a use of
the sensor unit without an associated vessel.

The measured values can be transmitted via cable or
wirelessly to the electronic unit. Preferably, at least the
sensor unit comprises such wireless transmission elements.

In one preferred embodiment, the device comprises trans-
mitting means, 1 order to transmit an attainment of a
predefined temperature to an external intelligent mobile
device (mobile smart device) such as, e.g., a smartphone.
Depending on the embodiment, the transmitting means are
present 1n the second sensor and/or 1n the electronic unait.

In the method according to the ivention for bringing
baby food to a certain temperature using the above-de-
scribed device, the temperature 1n the interior 1s determined
using the first sensor, and the temperature of the baby food
in the container 1s determined using the second sensor. In
one simple embodiment, the measured values are not used
for a timely control or regulation of the unit for obtaining a
temperature, but rather the measured values are merely
intended to prompt the user and/or the electronic unit of the
device to shut off the device 1n a timely manner and remove
the container with the baby food. In preferred embodiments,
the measured values from at least one of the two sensors,
preferably both sensors, are used by the electronic unit for
controlling the unit for obtaining a temperature. If measured
values from both sensors are used, then weighted mean
values are preferably used.

A tfurther device according to the imnvention for bringing
baby food to a certain temperature comprises a vessel having
an interior for accommodating a holder for the baby food, a
unit for obtaining a temperature for controlling the tempera-
ture of the interior, and an electronic unit for controlling the
unmit for obtaining a temperature. This device comprises a
sensor for determining the temperature of the baby food 1n
the container, wherein the electronic unit controls the unit
for obtaining a temperature 1 accordance with measured
values from this sensor. The sensor 1s therefore situated in
the container and, in the method according to the invention,
the measured values from this sensor are used for controlling
the unit for obtaiming a temperature.

BRIEF DESCRIPTION OF TH.

(Ll

DRAWINGS

Preferred embodiments of the mvention are described 1n
the following with reference to the drawings which are
intended merely for the purpose of explanation and are not
intended to be interpreted to be limiting. In the drawings:

FIG. 1 shows a longitudinal section of a schematic
representation of a device according to the invention, having
a small container;

FIG. 2 shows the longitudinal section according to FIG. 1,
having a large container;

FIG. 3 shows a schematic, perspective representation of a
sensor unit according to the ivention;

FIG. 4 shows a longitudinal section of the sensor unit
according to FIG. 3;
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FIG. 5 shows a small container of frozen baby food,
comprising an adapter part and the sensor unit;

FIG. 6 shows a large container of frozen baby food,
comprising an adapter part and the sensor unit;

FIG. 7 shows a small container of liquid baby food,
comprising an adapter part and the sensor unit;

FIG. 8 shows a large container of liqmd baby food,
comprising an adapter part and the sensor unit, and

FIG. 9 shows a longitudinal section of a schematic
representation of a device according to the invention,
according to a second embodiment.

DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 shows a first exemplary embodiment of the device
according to the mvention. The device comprises a vessel 1
having an electronic unit 11, a umit for obtaining a tempera-
ture 12, and a first sensor 15, as well as a mobile sensor unit
2 having a second sensor 22 and a lifting basket 3. Sensors
of the type NTC, linear PTC, platinum R, semiconductors
and 1C’s are suited, in particular, as the first and second
sensors 13, 22.

The vessel 1 preferably has a base part 10, which 1s also
referred to as a base, and a container-accommodating body
13 extending above this base part 10. The container-accom-
modating body 13 1s preferably cylindrical and has an
interior 14, which 1s open toward the top, for accommodat-
ing a container 5 for baby food.

In this example, the container 5 1s a baby bottle having a
bottle body and a bottle neck 50, onto which the nipple 1s
placed for administering food. The container 5 can be placed
directly into the interior 14. The lifting basket 3 1s preferably
used for this purpose, however. The lifting basket comprises
an accommodating part 30 for holding the container 3, and
a handle 31 for the easy use of the basket.

The electronic umt 11 and the unit for obtaining a tem-
perature 12 are preferably situated 1n the base part 10. The
unit for obtaining a temperature 12 1s a unit, which 1s known
in the prior art, for heating or—depending on the embodi-
ment—ior cooling the interior 14 or a fluid located therein.
Preferably, the temperature-control umt 1s formed by an
clectric heating coil or an electric heating plate. A suitable
energy source, €.g., a battery, or an electric connector for an
clectric mains 1s present 1n the base part.

The first sensor 15 1s situated 1n the interior 14. The sensor
1s connected to the electronic unit 11 wirelessly or via a line
and transmits measurement data to this electronic unit 11.
The electronic unit 11 1s connected to the unit for obtaining
a temperature 12 in order to control the performance of
raising or lowering a temperature, in particular the heating
performance, in accordance with the temperature values
measured by the first sensor 15 and/or the second sensor 22.

The sensor unit 2 comprises the second sensor 22 and a
sensor head 20 having a first diameter, and a sensor rod 21
having a second diameter. The first diameter 1s preferably
greater than the second diameter.

The second sensor 22 1s situated on the end of the sensor
rod 21 that does not have a sensor head. The sensor rod 1s
inserted 1nto the baby food or contacts a surface of the baby
tood and thereby measures 1ts temperature. The measured

values are then transmitted either wirelessly or via cable to
the electronic unait.

An adapter part 4 holds the sensor unit 2 1mn a desired
position. The adapter part 4 has a through-hole, through
which the sensor rod 21 1s passed. The sensor head 20 rests
on the adapter part 4 and 1s thereby held by the adapter part.
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As a result, the second sensor 22 extends 1into a zone which
1s spaced from the walls of the container, and can optimally
determine the temperature of the baby food. The adapter part
4 1s fastened on the container neck 30. Preferably, the
adapter part 1s screwed thereon or inserted thereon.

The adapter part 4 preferably enables the second sensor
22 to be held in at least two stable positions. This 1is
advantageous when different sizes ol containers are used.
The adapter part 4 1s preferably formed from multiple parts.
In this example, the adapter part 1s formed from two parts.
Said adapter part comprises a fastening body 41, preferably
a threaded ring, and a spacer 40. The spacer 40 essentially
consists of a hollow cylinder and an end-face, outwardly
extending flange. The adapter part 4 1s preferably produced
from plastic.

The shape of the adapter part 4 changes, depending on
how the spacer 40 1s connected to the threaded ring 41. In
FIG. 1, the container 3 1s a relatively small baby bottle. The
spacer 40 1s oriented with the flange pointing downward.
The threaded ring clamps the flange between itself and the
container neck 50. The hollow cylinder of the spacer 40
extends upward and thereby lengthens the container 5. The
sensor head 20 rests on the spacer 40, and the lower free end
of the sensor rod 21 terminates as a distance from the walls
of the container 5, 1n its interior 51.

A large container 1s depicted in FIG. 2. The adapter part
4 1s configured differently 1n this case. The flange of the
spacer 40 points upward, wherein the flange 1s therefore
clamped between the threaded ring 41 and the upper end
face of the container neck 5. The hollow cylinder of the
spacer 40 now points downward, however. The sensor head
20 therefore rests on the threaded ring. In this case as well,
the free end of the sensor rod 21 terminates at a distance
from the walls of the container 5.

FIGS. 3 and 4 show the mobile sensor unit 2. In FIG. 3,
it 1s apparent that the sensor unit, preferably the sensor head
20, can be provided with at least one display. In this
example, an acoustic signal generator 23 1s present, which
indicates the attainment of a predefined temperature of the
baby food and/or reports disturbances. The reference num-
bers 24 refer to optical displays. The optical displays can be,
for example, different-colored LEDs which display the oper-
ating state, the progress of the heating, and the attainment of
the predefined temperature of the baby food. It 1s also
possible, of course, that the sensor unit 2 comprises a display
having temperature information and/or diagrams of the
heating progress. The same applies 1n the case of cooling.

Different types of baby food are depicted in FIGS. 5 to 8.
FIGS. 5 and 6 show the position of the second sensor 22
which has been 1nserted into the container 5, in the case of
a frozen baby food M, M,. In this case, the sensor head 20
does not rest on the spacer 40 or the threaded ring 41, since
the free end of the sensor rod 21 has already been resting on
the frozen surface. During the thawing of the baby food, the
sensor rod 21 slides downward, along the adapter 4, until the
sensor head 20 comes to rest again and the free end of the
sensor rod 21 1s surrounded by the baby food. This situation
1s apparent in FIGS. 7 and 8.

FIG. 9 shows one variant of the exemplary embodiment
according to FIG. 1. Instead of an energy source integrated
in the sensor umt 2, or instead of a power cable between the
sensor unit 2 and the vessel 1, an induction module 6 is
present. The vessel 1 1s provided with a corresponding first
induction coil 60, and the sensor unit 2 1s provided with a
second induction coil 61. It the sensor unit 2 1s located in the
vessel 1 and 1t the vessel 1 1s activated, the sensor unit 2 1s
supplied with electric energy and the second sensor 22 can




US 11,000,151 B2

7

carry out the necessary measurements. In addition, a trans-
mitting means 7 for transmitting temperature information,
and a smart device 8 for receiving temperature information
are depicted in the base 10. These can also be used without
an 1mduction module 6. In addition, the transmitting means
7 can be additionally designed as a receiving means, 1n order
to receive, for example, information and parameters from
the smart device 8 or another information source. Informa-
tion on the desired temperature or on the container used, for
example, can be transmitted.

The device according to the invention 1s utilized as
follows. A heatable fluid, preferably water, 1s filled into the
interior 14 of the container-accommodating body 13. Alter-
natively, the vessel can also be designed, for example, for
heating or cooling the interior by means of air that has been
brought to a certain temperature. Preferably, the fill volume
of the interior as well as the volume of the baby food are
known, and these data can be entered directly into the
clectronic unit or can be directly detected by the electronic
unit, for example, by an integrated scale. The volume of the
fluid for raising or lowering a temperature, which has been
added, preferably approximately corresponds to the volume
of the baby food.

If the device 1s now switched on, both sensors 15, 22
measure the corresponding temperatures, wherein the tem-
perature of the baby food i1s referred to in the following as
T, , and the temperature of the fluid for raising or lowering
a temperature 1s referred to as T,,. The electronic unit
calculates, preferably by means of a controller contained
therein, a weighted temperature mean value corresponding
to the ratio of the volumes of the two measuring media

TRegufarar:(xﬂ:Tmyﬂ{ W)/z

By means of this mean value Ty, .z, the unit for
obtaining a temperature 1s now regulated and the heating
performance or, 1f necessary, the cooling performance, 1s
adjusted accordingly. If only the measured values from one
of the two sensors 1s used for the control, the calculation of
the mean value 1s dispensed with, and the measurement data
from the one sensor are utilized either directly or averaged
over a period of time.

The device according to the mvention and the method
according to the invention make 1t possible to bring baby
food to a certain temperature 1n a manner that 1s gentle, yet
cilicient.

The 1nvention claimed 1s:

1. A device for bringing baby food to a certain tempera-

ture, wherein the device comprises:

a vessel having an interior comprising a media having a
first volume and for accommodating a container for the
baby food having a second volume;

a unit for heating and/or cooling the interior;

a first sensor for measuring a temperature of the media in
the interior:;

a sensor unit having a second sensor for measuring a
temperature of the baby food 1n the container; and

an e¢lectronic unit for controlling the unit for heating
and/or cooling the interior 1n accordance with (1) mea-
sured values from the first sensor and (1) measured
values from the second sensor 1n order to bring the baby

10

15

20

25

30

35

40

45

50

55

8

food to the certain temperature, wherein the electronic
unit calculates a weighted temperature mean value of
the measured values from the first sensor and the
second sensor corresponding to a ratio of the first
volume and the second volume, and wherein the elec-
tronic unit regulates the unit for heating and/or cooling
the interior based upon the calculated weighted tem-
perature mean value.

2. The device according to claim 1, wherein the first
sensor 1s {ixed 1n position 1n the interior.

3. The device according to claim 1, wherein the second
sensor 1s a positionable sensor configured for arrangement 1n
the container.

4. The device according to claim 1, wherein the sensor
unmt further comprises at least one display for displaying an
attainment of a predefined temperature.

5. The device according to claim 1, wherein the sensor
umt further comprises a sensor head and a sensor rod
situated thereon, wherein the sensor rod 1s includes the
second sensor for determining the temperature of the baby
food.

6. The device according to claim 1, wherein the device
further comprises an adapter part having a through-hole by
means of which the sensor unit can be fastened 1n a state at
least partially inserted into the container.

7. The device according to claim 6, wherein the adapter
part configured to be fastened on the container.

8. The device according to claim 7, wherein the adapter
part has two fastening positions for fastening the sensor unit
in the container, wherein the sensor unit extends into the
container to different extents depending on the two fastening
positions.

9. The device according to claim 6, wherein the sensor
unmit 1s displaceable 1 a longitudinal direction within the
adapter part.

10. The device according to claim 1, wherein the vessel
further comprises an energy source for the sensor unit.

11. The device according to claim 1, wherein the device
further comprises a transmitting means 1n order to transmit
an attainment of a predefined temperature to a mobile smart
device.

12. A method for bringing baby food to a certain tem-
perature 1n a device, the device comprising a vessel having
an 1terior comprising a media having a first volume and for
accommodating a container for the baby food having a
second volume, a unit for heating and/or cooling the 1nterior,
and an electronic unit for controlling the unit for heating
and/or cooling the interior, wherein the method comprises:

measuring temperatures ol the media in the interior using

a first sensor;

measuring temperatures of the baby food 1n the container

using a second sensor;

calculating a weighted temperature mean value of the

measured values from the first sensor and the second
sensor corresponding to a ratio of the first volume and
the second volume; and

using the calculated weighted temperature mean value 1n

the electronic unit for regulating the unit to bring the
baby food to the certain temperature.
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